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2011 aerial imagery ortho photo, Hickory Creek township, 
Jasper County Iowa; T81N R17W, SW ¼ section 28
• Vegetative Filter Strips (VFS) 
function as filters between 
stream systems and crop 
fields
• Field and VFS boundaries 
are drawn in yellow, with 
field designations indicated 
in red
• This site is composed of silt 
loam, loam, and silty clay 
loam soils
• The land is cultivated under 
a corn/soybean rotation 
Rock Creek watershed Site A
Background
• Studies show that the original VFS 
design, using a non-variable width 
VFS, does not adequately filter 
concentrated flow 
• New variable width designs are being 
researched to increase the efficiency 
of the VFS 
• To implement new designs, we must 
be able to accurately model the run 
off flow through the field and into the 
larger stream system
• This study compared a flow path 
derived from LiDAR DEM data and a 
flow path derived from data 
collected on site
Field 1A, flow path (blue lines) 
developed from 30x30m resolution 
DEM data (Bansal 2006)
Methods
• On site survey was conducted in 
2006 using Global Positioning 
System (GPS) Real Time 
Kinematics (RTK) satellite 
navigation
• A Trimble 4800 receiver served as 
a base station
• Measurements were taken at 
approximately 5m intervals using 
a Trimble 5700 receiver 
• The flow path from the collected 
data was derived using ArcGIS 9
Field 1A, flow path (black lines) 
developed from 5x5m resolution 
RTK DEM data (Bansal 2006)
Methods
• In 2013 LiDAR 5m resolution DEM 
data was used in ArcGIS 10.1 to 
derive a flow path
• The RTK collected flow path was 
buffered at four dissolved widths 
in ArcGIS 10.1 
• The LiDAR flow path was 
intersected with the buffered 
areas and the output line 
reflected the length of the LiDAR
flow path within the buffers
• A Coefficient of Linear 
Correspondence (CLC) ratio 
was obtained:
The LiDAR derived flow path (orange) appears 
to follow parallel and in close proximity to the 
RTK flow path (blue).
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Results
• The four buffer widths around the 
RTK collected flow path (5m in 
green, 10m in blue, 15m in yellow, 
and 20m in red) 
• The LiDAR derived flow path is 
shown as the black line
• Output LiDAR stream lengths of 
the intersections with the 5m 
buffer (green line) and 15m 
buffer (red line); RTK flow path is 
shown in blue
• CLC at 5m buffer: 0.38
• CLC at 15m buffer: 0.95
Results
• Grassed waterway shows the 
RTK flow path (blue) 
circumventing the vegetated 
area, while the LiDAR flow 
path (orange) flows through 
the waterway 
• Could indicate that factors 
other than elevation, such as 
tillage practices, affect the 
flow path
• On site survey later revealed 
that the RTK derived flow path 
was not accurate in this area
Field 1A, modeled here in 3D using ArcScene
and shown with the 2011 aerial imagery ortho
photo.  Topography has been exaggerated 
for visual purposes.
Conclusions
 Comparison of an RTK flow path and LiDAR derived flow path both at 
5m resolutions, resulted in a lower CLC ratio than expected
 Potential for deriving highly accurate flow paths using LiDAR DEM data 
exists, however there may be data limitations that need to be 
considered
 Where the flow paths diverged around the grassed waterways in Field 
1A, the LiDAR data was more accurate
 Additional analyses of higher resolution, 1m and 3m, LiDAR DEM derived 
flow paths should be completed to fully understand the modeling 
capabilities of the data  
 Flow paths from both LiDAR and RTK collected data confirmed that the 
flow path from the field circumvents the VFS
References
 Bansal, M. 2006. Vegetative filter strip assessment in the state of Iowa. M.S. 
Thesis. Ames, Iowa: Iowa State University
 Webber, D. 2000. Comparing estimated surface flow paths and sub-basins 
derived from digital elevation models of Bear Creek watershed in central 
Iowa. M.S. Thesis. Ames, Iowa: Iowa State University
 Dr. Steven Mickelson and Dr. David Webber for project ideas, resources, 
help and support 
 Dr. Brian Gelder, for providing the LiDAR DEM data processed for use to 
derive flow paths, and continued assistance with using ArcGIS 10.1
 Manish Shrivastav and Robin McNeely for help troubleshooting in ArcGIS 
10.1
 Thank you all!
Acknowledgments 
Questions or Comments?
